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doi:10.1016/j.ejvs.2009.09.023Abstract Objective: To assess the efficacy of stent-assisted recanalisation for acute limb
ischaemia in patients considered unfit for thrombolysis or in patients with failed surgical reca-
nalisation.
Materials and Methods: Fifteen patients with acute limb ischaemia, treated with stent implan-
tation, were analysed retrospectively. The reasons for acute limb ischaemia were a cardiogenic
embolism (nZ 3), a traumatic injury (nZ 3), acute in situ thrombosis with atherosclerosis
(nZ 6), immediate graft thrombosis (nZ 2), or a delayed thrombotic occlusion after
a thrombin injection in the pseudoaneurysm (nZ 1). This study examined the technical and
clinical outcomes of the procedures, including complications during the procedural and
follow-up periods.
Results: Stent-assisted recanalisation was technically successful and provided immediate reca-
nalisation in all patients (15/15 patients, 100%) and reduced or eliminated the clinical symp-
toms in 12 patients (12/15 patients, 80%). Two patients died of multi-organ failure related
to reperfusion injury, and one patient with a crash injury underwent a below-the-knee ampu-
tation as a result of wound necrosis despite recanalisation of the occluded bypass graft.
Conclusions: Stent-assisted recanalisation has a high technical success rate with good clinical
results as a bailout procedure for the management of acute limb ischaemia in patients, consid-
ered unfit for thrombolysis or in patients with failed surgical recanalisation.
ª 2009 European Society for Vascular Surgery. Published by Elsevier Ltd. All rights reserved.Acute limb ischaemia is a serious condition, which has been
reported to involve a risk of limb loss ranging from 5% to
30%, and a mortality rate ranging from 11% to 18%.1e35 750 8216; fax: þ82 55 758
.kr (T. Shin).
ty for Vascular Surgery. PublisheSurgical management employing a thrombo-embolectomy
or bypass surgery remains the most common treatment.
Recently, catheter-directed thrombolysis or thrombectomy
in a high-risk group of patient has shown lower mortality
rate than is the case with open surgery. However, throm-
bolysis is associated with slow restoration of blood
flow, which may aggravate tissue damage and caused by Elsevier Ltd. All rights reserved.
90 C. Kim et al.haemorrhagic complications.4 Stent-assisted recanalisation
has been performed in acute limb ischaemia caused by an
aortic dissection.5 However, although stents have been
used successfully to manage acute intracranial thrombotic
occlusions, and are used routinely in acute coronary
thrombosis, stent-assisted recanalisation has not been
considered for treatment of acute limb ischaemia due to
a perceived increased risk of distal embolisation.6e8 This
study evaluated the efficiency of stent-assisted recanali-
sation of acute limb ischaemia in patients considered unfit
for thrombolysis or in patients who had undergone unsuc-
cessful surgical recanalisation.Materials and Methods
Between January 2005 and September 2008, 96 patients
were admitted to two tertiary referral hospitals for the
treatment of acute lower limb ischaemia. Among these
patients, 15 patients (11 men and four women) aged from
24 years to 82 years (mean age 58.3 years) underwent
stent-assisted recanalisation in acute occlusion of lower
limb arteries at two interventional centres and were
enrolled in this study. Approval was obtained from the
institutional review boards at both institutions to conduct
this retrospective review. The primary treatment for acute
limb ischaemia is surgical recanalisation at our institutions
and endovascular treatment including catheter-directed
thrombolysis, or thrombectomy is a second option for
patients who are considered unsuitable for surgical
recanalisation. Thus, the inclusion criteria for stent-assis-
ted recanalisation were as follows: (1) failed surgical
thrombo-embolectomy, which is mainly related to the
underlying atherosclerosis or unsuitable for surgical
candidates related to poor general conditions; and (2)
overt haemorrhage related to the trauma or medical
illness, which is considered unfit for thrombolysis. We
excluded patients with multiple occlusive lesions or long
occlusive lesions across the joint, if possible, because of
the risk of stent fracture or occlusion and cost-effective-
ness of the procedure. Ineligibility for conventional
management included surgical recanalisation or chemical
thrombolysis at risk of haemorrhage related to the trauma
(nZ 5), failed surgical recanalisation (nZ 8), acute
myocardial infarction with heart failure (nZ 1) and gross
haematuria (nZ 1). Prior to each procedure, the advan-
tages and drawbacks of the treatment were discussed with
the referring surgeon, explained to the patient or guardian
and informed consent was obtained. The clinical symptoms
were classified according to the Society for Vascular
Surgery/International Society for Cardiovascular Surgery
(SVS/ISCVS) clinical categories of acute limb ischaemia: six
patients were regarded as category I (viable), four patients
as category IIa (marginally threatened) and five patients as
category IIb (immediately threatened). All patients
underwent lower extremity computed tomography (CT)
angiography (Brilliance CT, Philips, the Netherlands),
which revealed an occlusion of aortic bifurcation or
bilateral iliac arteries (nZ 3), unilateral iliac artery
(nZ 8), common femoral artery (nZ 1), tibioperoneal
trunk and posterior tibial artery (nZ 1), iliac limb of
aorto-bi-iliac bypass graft (nZ 1) and pedal bypass graftto anterior tibial artery (nZ 1). The causes of acute limb
ischaemia were cardiogenic embolism (nZ 3), acute in
situ thrombosis with pre-existing atherosclerotic stenosis
(nZ 6), acute thrombosis related to the traumatic injury
(nZ 3), immediate graft thrombosis after bypass surgery
(nZ 2) and a delayed thrombotic occlusion after thrombin
injection at the pseudoaneurysm (nZ 1). After the
percutaneous puncture of the common femoral artery,
a 6-F, 10 cm long vascular sheath (Terumo, Tokyo, Japan)
for ipsilateral approach, or a 6-F, 40 cm long Balkin sheath
for contralateral approach (Cook Inc., Bloomington, USA)
was placed. Endovascular access was achieved through the
ipsilateral retrograde femoral arterial approach (nZ 6),
a contralateral femoral arterial approach using a Balkin
sheath (Cook Inc., Bloomington, USA) (nZ 4), bilateral
femoral arteries for aortoiliac lesions (nZ 3), ipsilateral
antegrade femoral arterial approach for infrapopliteal
arterial lesion (nZ 2). Diagnostic angiography using a 5-F
pigtail catheter for suprainguinal lesion (nZ 13) or
vascular sheath for infrainguinal lesion (nZ 2) was per-
formed to evaluate the extent of the occlusion. An
angiographic review of the occlusion length revealed
a 0e5 cm occlusion length in six patients, 5e10 cm length
in six patients and 10 to 15 cm length in three patients.
Before placing the stent, systemic heparinisation
(40e60 U kg1) was carried out intravenously to those
patients who had no evidence of bleeding. The acute
occlusion segment was easily traversed with a 0.035-inch
hydrophilic guide wire (Terumo, Tokyo, Japan) or
0.014 inch Runthrough NS guide wire (Terumo, Tokyo,
Japan). One or two self-expandable metallic stents (Smart;
Cordis, MA, USA; Centinol; Boston Scientific, MN, USA) was
inserted depending on the occlusion length. A balloon-
expandable coronary stent (Driver, Medtronic, Ireland) was
used in one patient with a pedal bypass graft occlusion.
The stent length was up to 2 cm longer than the length of
entire lesion. The stent diameter was selected to be same
as that measured at the proximal or distal artery to the
occlusion. After stent deployment, dilation of the stent
was again performed in patients with a non-traumatic
arterial occlusion using a balloon with a diameter 1 mm
smaller than the stent diameter to prevent clot prolapse.
Completion angiography from the lesion to the foot was
carried out to evaluate the outflow. All patients were
admitted to the intensive care unit for careful monitoring
of post-procedural complications, such as reperfusion
injury. Technical success of the procedure was defined by
the flow restoration without complications of either the
distal embolism or in-stent thrombosis. Clinical success
was defined as the relief of clinical symptoms and
successful limb salvage without additional treatment.
After the procedures, three patients with cardiogenic
embolism received warfarin therapy (international nor-
malised ratio: 2e3). Other patients received a dual anti-
platelet regimen including administration of clopidogrel
75 mg daily for 6 weeks and lifelong administration of
acetylsalicylic acid 100 mg daily. In patients with trau-
matic injury or gross haematuria, anti-platelet regimen
was administered after the cessation of overt bleeding.
Complications were classified as major or minor in
accordance with SIR reporting standards.9 This study ana-
lysed the clinical data of the patients, the technical and
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related to the procedure or those that occurred during the
follow-up period. Table 1 gives a summary of patient’s
clinical data.Results
Aortic bifurcation or bilateral iliac artery lesion
(cases 1e3)
The causes of the aortoiliac occlusions were a cardiogenic
thrombo-embolism in one patient and in situ thrombosis
with pre-existing atherosclerotic stenosis in two patients.
The patient with a cardiogenic thrombo-embolism
underwent an unsuccessful surgical thrombectomy. Two
patients were poor surgical candidates and were not
considered fit for chemical thrombolysis because of an
acute myocardiac infarction with heart failure or a gross
haematuria, respectively. In all instances, both common
femoral arteries were accessed and primary stent place-
ment was performed using the kissing technique. Final
angiography demonstrated flow restoration without distal
embolisation in all patients (Fig. 1). These patients
remained asymptomatic for 11, 23 and 25 months,
respectively, with a normal duplex ultrasonography (USG)
or CT angiography.Table 1 Summary of clinical data of 15 patients with acute lim
No Age/Sex Cause of occlusion Underlying diseas
Combined injury
1 72/F In situ thrombosis with ASO Acute myocardoa
heart failure
2 69/F Cardiogenic embolism Atrial fibrillation,
Atherosclerosis, H
3 82/F In situ thrombosis with ASO HTN
4 64/M Immediate graft thrombosis Ruptured abdomi
aneurysm Aortoili
graft operation
5 24/M Traumatic injury None
6 53/M Traumatic injury Pelvic bone fractu
contusion
7 43/M Traumatic injury Mesenteric artery
8 51/M Cardiogenic embolism Atrial fibrillation,
infarction
9 71/M In situ thrombosis with ASO HTN, DM
10 59/M In situ thrombosis with ASO HTN, DM
11 79/F Cardiogenic embolism Atrial fibrillation
12 58/M In situ thrombosis with ASO HTN, DM / Embol
of Pop, A
13 54/M In situ thrombosis with ASO HTN, DM
14 65/M Extrinsic compression of
thrombosed pseudoaneurysm
Compound fractu
and fibula
15 31/M Immediate graft thrombosis Crushing injury of
Note: HTNZHypertension, DMZ Diabetes Mellitus, ASOZ Atherosc
PostZ Poseterior, AntZ Anterior.Unilateral iliac or femoral artery lesion (cases
4e13)
Ten patients (eight patients with a unilateral iliac arterial
occlusion; one patient with a femoral arterial occlusion;
and one patient with a unilateral iliac limb occlusion of an
aorto-bi-iliac bypass graft) underwent stent-assisted
recanalisation across the lesions. A contralateral approach
with a 6-F Balkin sheath (Cook Inc., Bloomington, USA) was
performed in four patients, and ipsilateral approach under
ultrasonographic guidance was done in six patients.
Successful blood flow restoration without distal embolisa-
tion was achieved in all patients.
In one patient who had undergone aorto-bi-iliac bypass
surgery due to a ruptured abdominal aortic aneurysm,
a thrombotic occlusion of the right iliac limb of the bypass
graft occurred 8 h after surgery. The Forgaty thrombectomy
failed because the catheter could not pass the lesion due to
an underlying atherosclerotic stenosis of the external iliac
artery. Stent-assisted recanalisation was performed and
rapid blood flow was restored. After the procedure,
compartment syndrome requiring fasciotomy and multi-
organ failure developed. This patient died of multi-organ
failure after 45 days of the procedure (Patient No. 4). In
one patient with a traumatic occlusion of the left external
iliac artery, technically successful revascularisation was
achieved but a multiple organ dysfunction related tob ischemia.
e / Site of
occlusion
Duration SVS/ISCVS
category
l infarction, Aortoiliac A. 3 days I
TN
Bilateral iliac A. 1 day I
Bilateral iliac A 1 day IIb
nal aortic
ac bypass
Rt iliac limb graft 8 h IIb
Lt com, iliac A. 6 h IIa
re, Cerebral Lt, Ext, iliac A 10 h IIb
injury Lt iliac A 12 h IIa
Rt renal Lt ext, iliac A. 3 days I
Lt com, & ext,
iliac A
3 days IIa
Lt ext, iliac A 2 days I
Lt, com, femoral A 2 days IIa
ic occlusion Rt, ext, iliac A 1 day I
Rt com, iliac A & ext,
iliac A
12 h I
re of tibia Rt post, tibial A 7 h IIb
ankle Lt ant, tibial A. 9 h IIb
lerosis, ComZ Common, ExtZ External, Pop, AZ Popliteal A,
Figure 1 A 72 year-old woman with an acute in situ thrombosis of the aortoiliac arteries. (A) Aortoiliac digital subtraction
angiography (DSA) shows a total occlusion of the aortoiliac arteries without the development of the collateral arteries suggesting an
acute occlusion. (B) After stent placement using the kissing technique, final angiography demonstrates good patency of both
common iliac arteries. (C) Eleven months after the procedures, lower extremity CT angiography demonstrates patency of both
common iliac arteries.
92 C. Kim et al.reperfusion injury occurred. Respiratory and renal failure
necessitated mechanical ventilation and artificial haemo-
dialysis. However, the patient expired due to DIC related to
massive gastrointestinal (GI) bleeding 1 month later
(Patient No. 6, Fig. 2). Eight patients showed good clinical
results without symptoms of recurrence with normal duplex
USG or CT angiographic findings during a 6- to 20-month
follow-up period.
Infrapopliteal artery lesion (cases 14 and 15)
Recanalisation of a thrombosed calf artery and pedal
bypass graft was attempted in two patients with acute limb
ischaemia. In one patient with a traumatic pseudoaneurysm
of the anterior tibial artery, a delayed thrombotic occlusion
occurred after a percutaneous thrombin injection under
balloon protection. Immediate angiography after the
thrombin injection demonstrated complete thrombosis of
the pseudoaneurysm with patent calf arteries. After 6 h of
the percutaneous thrombin injection into the pseudoa-
neurysm, acute limb ischaemia occurred. Angiography
revealed a thrombotic occlusion at the origin of the
posterior tibial artery and tibioperoneal trunk, which was
probably due to the extrinsic compression caused by the
thrombosed pseudoaneurysm. A 5-mm self-expanding stent
was placed across the lesion and flow restoration was
achieved without complications. This patient remained
asymptomatic during the 13-month follow-up period with
normal ultrasonographic findings (Patient No. 14, Fig. 3). In
one patient with a crash injury of the left ankle, acute limb
ischaemia occurred after reconstruction surgery of the left
anterior tibial artery using a synthetic graft. Angiography
demonstrated thrombotic occlusion of the graft, and two
balloon-expandable coronary stents (Driver, Medtronic,
Ireland), 3.5 mm in size, were placed across the lesion.
Final angiography demonstrated restoration of flow to thefoot without complications. However, the patient under-
went a below-the-knee amputation 12 days later due to
wound necrosis with an infection that progressed despite
revascularisation.
Technical success was achieved in all patients (15/15
patients, 100%). However, clinical success was achieved in 12
out of 15 patients (12/15 patients, 80%). Duration of the
intervention ranged between 20 min and 50 min. Major
complications occurred in three patients after the procedure;
two patients died from multi-organ failure related to the
reperfusion injury and one patient required a below-the-knee
amputation due to a wound infection and necrosis. Transient
renal impairment, related to the rhabdomyolysis, occurred as
aminor complication in one patient. The renal function in this
patient recovered spontaneously without the aid of artificial
haemodialysis. Twelve patients who had achieved clinical
success were followed up for a mean period of 14.4 months
(SD; 6.27 months, range: 6e25 months). During the follow-up
period, no re-occlusion or restenosis was observed by CT
angiography or duplex USG in 12 patients. Table 2 gives
a summary of the clinical results.Discussion
Acute limb ischaemia carries a substantial risk of limb loss
and death. The treatment options include anticoagulation
with heparin, surgical revascularisation including thrombo-
embolectomy, catheter-directed thrombolysis or percuta-
neous thrombectomy.10,11 Although surgical embolectomy
using a Forgaty catheter is the classical treatment, it is
associated with complications, such as distal embolisation,
intimal dissection and diffuse intimal hyperplasia due to
repeated catheter manipulation through the embolus.12 In
addition, approximately 28% of patients require secondary
procedures after the embolectomy. Catheter-directed
Figure 2 A 53 year-old man with a thrombotic occlusion of the left external iliac artery due to trauma. (A) DSA through the 7 F
balkin sheath shows thrombotic occlusion of the left external iliac artery. (B) After 10 mm 6 cm self-expandable stent implan-
tation, the control DSA demonstrates good patency of the left external iliac artery. (C) Follow-up lower extremity CT angiography
demonstrates good stent patency of the left extenal iliac artery, but multifocal lower density area of the thigh muscle was
observed, suggesting ischemic damage.
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magnitude of the expected surgical procedure, and the clot
lysis rate in acute arterial occlusion is approximately
70%.12,13 Compared with surgical management, the theo-
retical advantage of catheter-directed thrombolysis is
a more accurate angiographic localisation of the underlying
disease. Moreover, this management reduces the need for
open surgical procedures with no significantly increased risk
of amputation or death.14,15 Despite the theoretical
advantages of thrombolysis, its actual clinical use may be
limited. It cannot be used in patients with critical
ischaemia and a limb at risk because the treatment time is
often too long. In addition, haemorrhage and distal embo-
lisation are potential complications.16 Currently, percuta-
neous techniques, including aspiration thrombectomy and
mechanical thrombectomy, have been used as alternatives
to thrombolytic therapy. Percutaneous aspiration throm-
bectomy has been used with thrombolytic therapy or as
a stand-alone procedure, but it may lead to increased blood
loss during aspiration and clot removal.17,18 Moreover,
significant puncture-site complications may occur because
a large sheath is used in this procedure. Distal embolisation
has been reported in 10% of cases with the aspiration
thrombectomy.16 Percutaneous mechanical thrombectomy
may remove the embolic material by fragmentation,
maceration and mobilisation using devices of various
mechanisms. However, percutaneous mechanical throm-
bectomy is used less frequently because of the potentially
higher risk of distal embolisation and vascular injury.11
Stent implantation for a chronic occlusive arterial disease is
a well-established technique. However, stent implantation
for an acute occlusion is not generally accepted due to the
perceived increased risk of distal embolisation. The
exceptions are cases of a complicated aortic dissection or
flow-limiting dissection complicated by percutaneous
transluminal angioplasty.5 Yilmaz et al.19 treated sixembolic occlusions in the iliac arteries by primary stent
implantation without complications, and Berczi et al.20
treated seven acute thrombotic occlusions in the iliac
arteries by primary stent implantation without distal
embolisation. From our clinical experience, the advantages
of stent-assisted recanalisation of acute limb ischaemia are
as follows. First, the procedure is simple and does not
require extensive experience. Second, it may provide very
rapid recanalisation and reduce the level of ischaemic
damage compared with catheter-directed thrombolytic
therapy. In fact, the time necessary to achieve patency in
this study ranged between 20 min and 50 min, and the
duration of this procedure was shorter than those in
previously reported series of percutaneous thrombectomy
(range, 35e160 min), percutaneous mechanical thrombec-
tomy (range, 40e110 min) or pharmacologic thrombolysis
(range, 24.4 14.2 h).15,18,21 Third, the incidence of
puncture-site complications is low because a low-profile
vascular sheath, no larger than 7-F can be used compared
with percutaneous thrombectomy and a thrombolytic agent
may not be necessary. However, this procedure has some
obvious disadvantages. First, this procedure is not suitable
in the case of a long arterial occlusion with involvement of
multiple territories because the complication rate and cost
may be higher with multiple stenting. Second, this proce-
dure should be avoided for lesions crossing the joint or
infrapopliteal arterial lesions, if possible. In one case in this
study, a stent was positioned across the hip joint but this is
not a generally acceptable method in a non-urgent situa-
tion because of the possibility of stent fracture or occlusion
and the risk of deep femoral arterial occlusion as important
collaterals.22 The use of infrapopliteal stenting for the
treatment of critical limb ischaemia has been a subject of
debate despite its high initial success rates because of the
need more clinical investigation on infrapopliteal stent-
ing.23,24 Thus, we suggest that stent-assisted recanalisation
Figure 3 A 65-old man with calf pain after a percutaneous thrombin injection for the management of a traumatic pseudoa-
neurysm arising from the left anterior tibial artery. (A) Digital subtraction angiography demonstrates a large pseudoaneurysm
arising from the left anterior tibial artery. (B) After the thrombin injection at the pseudoaneurysm under the protection of
tibioperoneal trunk with a balloon catheter, angiography demonstrated patent crural arteries and the disappearance of the
pseudoaneurysm. (C) Six hours after the procedure, DSA demonstrated a total occlusion of the tibioperoneal trunk (arrow).
Therefore, a 5 mm 4 cm self-expandable stent was placed across the lesion (arrow heads). (D) After stenting, DSA demonstrated
flow restoration with a patent left posterior tibial artery and plantar arch. (E) Duplex ultrasound at the 13 months follow-up shows
a patent stent (arrows) at left tibioperoneal trunk and origin of posterior tibial artery.
94 C. Kim et al.technique should be performed as a bailout procedure in
patients who are considered as unfit for standard treatment
of acute limb ischaemia such as surgical revascularisation
or thrombolytic treatment, and it can serve as a bridge to
more definitive open revascularisation.
There were no embolic complications in any of the
patients in this study, which was confirmed at the final
angiography in all patients. The serious complication in thisprocedure is reperfusion injury, not distal embolisation.
Reperfusion injury is a phenomenon where the reperfusion
of ischaemic tissue causes further tissue damage and
necrosis.25 This occurred in one patient with a ruptured
abdominal aortic aneurysm and in two patients with
a traumatic iliac arterial occlusion in our series. The fatal
reperfusion injuries in two of our patients might have been
caused by a delayed recanalisation of the occluded artery
Table 2 Summary of Results of 15 patients with Acute Limb Ischemia.
No Previous
managment
No & Type of
stent (size)
Technical
success
Clinical success
/complications
Follow-up
(months)
1 PTCA by TRA Two SES (9 60 mm) Success Success Patent at CTA,
11 months
2 Surgical embolectomy Two SES (10 50,
10 68 mm)
Success Success Patent at USG,
25 months
3 Failed PTA of iliac A. Two SES (10 80,
10 60 mm)
Success Success Improved ABI (> 0.9),
23 months
4 Surgical
thrombectomy
One SES (8 mm
15 cm)
Success Fail/MODS due to reperfusion
inury & expired after a month
5 One SES (10 80 mm) Success Success/transient renal
impairment
Patent at CTA, 17 months
6 One SES (10 60 mm) Success Fail/MODS due to reperfusion
inury & expired after a month
7 Two SES (10 40 mm/
10 110 mm)
Success Success Patent at USG, 20 months
8 Surgical embolectomy One SES (10 60 mm) Success Success Patent at CTA, 14 months
9 Surgical thrombectomy Two SES (9 60/8
100 mm)
Success Success Patent at USG, 6 months
10 Surgical thrombectomy Two SES (9 60/8
100 mm)
Success Success Patent at CTA, 13 months
11 Surgical embolectomy One SES (8 60 mm) Success Success Patent at CTA, 8 months
12 Surgical embolectomy
of Pop, A
One SES (8 80 mm) Success Success Patent at USG, 8 months
13 Surgical thrombectomy One SES (8 80 mm) Success Success Patent at CTA, 14 months
14 Percutaneous thrombin
injection
One SES (5 40 mm) Success Success Patent at USG, 13 months
15 Pedal bypass surgery Two BES (3.5 30 mm) Success Fail/amputation after
12 days due to wound infection
Note: PTCAZ Percutaneous transluminal coronary angioplasty, TRAZ Transradial approach, PTAZ Percutaneous transluminal angio-
plasty, SESZ Self-expanding metallic stent, BESZ Balloon expanding metallic stent, MODSZMulti-organ dysfunctional syndrome,
CTAZ CT angiography, USGZ Ultrasonography.
Stent-Assisted Recanalisation of Acute Occlusive Arteries 95as well as poor clinical status related to a profound
haemorrhage.
Fifteen patients in this study could be divided according
to traumatic or non-traumatic origin for occlusion. Stent-
assisted recanalisation was performed successfully in five
traumatic patients with an orthopaedic injury. However,
three complications developed in three patients; death
related to reperfusion injury in one patient, a subsequent
below-the-knee amputation related to the wound compli-
cations despite successful revascularisation in one patient,
and transient renal impairment related to the reperfusion
injury in one patient. In this study, there was a high rate of
complications (three out of five patients, 60%) in patients
with traumatic origin occlusion, compared with those with
non-traumatic occlusions (one out of 10 patients, 10%). The
possible causes of the relatively poor clinical outcome in
these patents may be related to the fact that the patients
with traumatic origin occlusions were vulnerable to reper-
fusion injury because traumatic muscle damage as well as
ischaemia were combined, and the detection of an arterial
injury may be delayed if the patient has unstable vital
signs.
Some considerations are important in the technical
aspects of stent placement to avoid distal embolisation of
a thrombus. First, guide wire and catheter passage acrossthe occlusion segment should be performed gently to
avoid fragmentation of the thrombus. Second, the stent
length should be longer than the occlusion segment to seal
off the thrombus. Third, a self-expandable stent is
preferred over a balloon-expandable stent to reduce
a traumatic injury of the vessel and to prevent dislodge-
ment of the thrombus. Levy et al.26 reported that self-
expandable stents for vessel recanalisation after an
embolic occlusion in a canine model incurred lower rates
of vasospasm and side-branch occlusions than balloon-
expandable stents. In this study, stent placement across
the lesion was considered an alternative for patients who
had contraindications for thrombolysis or after failed
surgical revascularisation. The data in this study as well as
the published data with a small case series supports the
evidence that stent placement for acute limb ischaemia
that requires immediate recanalisation is helpful for
symptom relief and limb salvage.19,20,22 However, the
procedure should be performed with caution because
fatal reperfusion injury may occur.
In conclusion, stent-assisted recanalisation may be an
effective treatment for patients with acute limb ischaemia
who are considered unfit for thrombolysis or surgical
recanalisation or who have severe ischaemia requiring
immediate recanalisation.
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